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Mycoplasma agalactiae is one of the chief factors causative contagious agalactiae in sheep and goats 
that involves huge geographical regions such as Iran and causes economic losses. In this disease 
many clinical signs may be observed for example: mastitis, agalactiae, Keratoconjuctivitis, arthritis, 
lameness and sometimes abortion and Pneumonia. Cytoplasmic membrane Protein 40 KDa (P40) in this 
bacterium is a strong immunogenic protein, major virulence factor and is specific for M. agalactiae. 
Isolated strains from Iran were considered molecularly and genetically for identification of gene 
concerning this protein. The P40 gene of isolated M. agalactiae strains in Iran was amplified with PCR 
technique and for further studies this fragment were cloned and sequenced. In comparative study of 
P40 gene sequence of isolated strains in Iran with other strains in gene bank with the use of BLAST 
program showed us the homology (Identities 100%) of Lorestan strain with French strains 4258, 4021 

and Spanish strain PG2 and as for Taleghan and Shiraz strains the most homology (Identities 99%) was 

achieved with French Strains 4258, 4021 and Spanish strains PG2, 6968, 5225 and Swiss strain 7375 and 

Italian strain 9. The Least homology (Identities 84%) for all three strains was reported with French strain 
4212. 
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INTRODUCTION 

 
The bacterium Mycoplasma agalactiae belongs to Myco-
plasmataceae family and is a facultative anaerobic germ 
and in complex media culture requires protein with serum 
factor and yeast extract for growing and shows egg fried 
colonies in media culture (Carter et al., 2004; Hasani 
tabatabayi et al., 2005).  

This germ has no rigid cell wall and consequently is 
plastic and highly pleomorphic (Carter et al., 1991). 

The organism is highly susceptible to heat, detergents, 
commonly used disinfectants, and antibiotics except cell-
wall inhibitors (Gyles et al., 1986; Hasani tabatabayi et 
al., 2005).Contagious agalactia is an acute, subacute, or 
chronic disease of sheep and goats caused by M. agalac-

tiae (other mycoplasmas, namely, M. mycoides subsp.  
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Mycoides LC and M. Capricolum, are claimed to cause 
similar syndromes) (Carter et al., 2004). This disease 
involves the Mediterranean region and some parts of 
Europe, Asia and Africa (Bergonier et al., 1997; 
Zendulkova et al., 2004) and there is evidence that it 
exists in the United States (Carter et al., 1991) . This dis-
ease is endemic in Iran and characterized by agalactia, 
mastitis, arthritis, keratoconjunctivitis, and sometimes 
abortion and pneumoia (De La Fe et al., 2006).  

Several studies in the past years have shown that 
pathogenic mycoplasmas are equipped with sophisti-
cated genetic systems, which allow these agents to spon-
taneously change their surface antigenic make-up 
(Jechlinger et al., 2004).  

It is implicated that these variable surface components 
provide the wall-less mycoplasmas with a means to avoid 

the host immune response and promote host colonization 

(Jechlinger et al., 2004). 
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Figure 1. Specificity of the PCR detection assay using the primers FS1 and FS2. 
The formation of 375bp bands in Shiraz, Taleghan and Lorestan Strains. 

 

 

In M. agalactiae a pathogenicity island-like Locus has 
recently been identified that contains six distinct but rela-
ted genes which encode the major immunodominant 
membrane proteins, the so-called Vpmas (Bergonier et 
al., 1997; Chopra-Dewasthaly et al., 2008; Jechlinger et 
al., 2004).  

It was shown that these surface associated proteins 
vary in expression at an unusual high frequency due to 
site-specific DNA rearrangements (Bergonier et al., 1997; 
Glew et al., 2000; Jechlinger et al., 2004). These protein 
Variations are presumed to contribute to pathogenesis by 
permitting the mycoplasma to survive in different niches 
(tissue tropism) and/or escape from the host defence 
mechanisms immune evasion (De La Fe et al., 2006). 
M.agalactiae has a family of related genes (avg genes) 
which encode surface lipoprotein antigens that undergo 
phase variation and major rearrangement events within 
the avg genomic Locus (Flitman-Tene et al., 2003). P40 
has been characterized recently, and has been shown to 
be involved in the adhesion of M. agalactiae to lamb 
synovial membrane cells and is one of the chief virulence 
factors (De La Fe et al., 2006).  

P40 is a membrane protein and is expressed by all M. 
agalactiae strains except for serotype C strains, which 

showed nonsense mutations in their P40 genes (Fleury et 
al., 2002). Fab fragments of antibodies directed against 
recombinant purified P40 significantly inhibited adhe-
rence of M. agalactiae strains PG2 to Lamb joint Synovial 
cells LSM 192 (Fleury et al., 2002). The gene encoding 
P40 is specific for M. agalactiae species and has not 
been found in other mycoplasma species (Fleury et al., 
2002). 

 
MATERIALS AND METHODS 
 
DNA extraction was performed from three isolated strains of M. 

 
 

 
agalactiae in Iran content: Shiraz strain, Taleghan strain and 

Lorestan strain. 

 
A) DNA extraction 
 
DNA extraction using Phenol/chloroform method according to 
protocol (Sambrook et al., 2001) with some changes was made. 
After extraction of DNA of three strains of M. agalactiae (Shiraz, 
Taleghan and Lorestan strains), the samples of each strain were 
read for determination of DNA concentration in ng/ l in Nano drop 
device and on the base of priority of reading indexes, ratio of 
260/280 nm, 260/230 nm and optimal density (OD) were read for 
performing PCR, respectively (Shahhoseini, 2001).  

Samples of each strain, after DNA extraction, were stored at - 

20°C. The Purpose of this stage was confirmation of presence of 
M.agalactiae in all received samples and confirming the lack of 
pollution with other organisms. 

 
B) PCR of samples for confirming of M.agalactiae 
 
According to primers in articles (Tola et al., 1996; Tola et al., 1997) 
FS1, FS2 primers were selected. These primers were designed to 
amplify a 375 bp fragment of M.agalactiae chromosomal DNA.  

In this reaction, Taq DNA polymerase enzyme was used and by 
optimizing its situation with suitable thermal program in thermo-
cycler device, PCR was performed. After electrophoresis, the PCR 
product was run on Gel agarose 1.2% and all three strains showed 
sharp band in 375 bp, so the presence of M. agalactiae was con-
firmed (Figure 1).  
According to specific primers of protein 40 KDa (P40) gene entitled 
13 aF, 13 aR (Fleury et al., 2002), PCR was performed. 
These primers show 920 bp fragments that indicate the presence of 
protein 40 KDa gene. Enzyme Taq DNA Polymerase was used in 
this reaction. After performing many successive PCR on extracted 
genomic DNA from Shiraz, Taleghan and Lorestan strains, and 
optimization of PCR for the best amounts of reactive and regulation 
of thermal cycles program, PCR was performed and desired C) 

 
PCR of M. agalactiae strains for confirming of protein 40 kDa 

(P40) gene 
 
According to specific primers of protein 40 KDa (P40) gene entitled 



    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2. Presence of P40 in Shiraz, Taleghan and Lorestan strains using the primers 

13aNot1 R and 13a Ecor1L. 
 

 
13 aF, 13 aR (Fleury et al., 2002), PCR was performed. These 
primers show 920 bp fragments that indicate the presence of 
protein 40 KDa gene. Enzyme Taq DNA Polymerase was used in 
this reaction. After performing many successive PCR on extracted 
genomic DNA from Shiraz, Taleghan and Lorestan strains, and 
optimization of PCR for the best amounts of reactive and regulation 
of thermal cycles program, PCR was performed and desired sen-
sitivity and specificity was received and optimal method was 
selected as final method and after performing PCR and electro-
phoresis of PCR product, all of the there strains showed band in 
920 bp and the presence of protein 40 KDa (P40) gene was 
confirmed (Figure 2). 

 
D) Cloning 
 
In this stage, PCR products (P40 gene) were cloned by Vector 
PTZ57R/T into competent cells, E. coli DH5 strain. For determining 
sequence and more Survey and according to protocol of company 

kit fermentas
TM

 with some changes, cloning was per-formed. 
 
Cloning contains below stages: 
 
1) Ligation: The aim of this stage was joining target DNA fragment 
(P40 gene) to plasmid Vector (Vector PTZ 57R/T). 

In this stage, suitable ratio between amount of DNA and Vector 

should be used. The optimal concentration contains: 

 
1.) DDW (Double distilled water) 6  l   

2.) 5X Buffer 3 l 
3.) Vector 1.5  l 
4.) PCR product 3  l 
5.) Ligase 1.5 l 

 
 

 

solution Transform Aid
TM

 C-medium and was stored in incubator at 
37°C for heating. 

Then 150 l from night culture of E. coli DH5 strain added to each 

of these tubes (Contains Transform Aid
TM

 c-medium that had been 
heated) and was stored in incubator with shaking at 37°C for 20 - 
30 min. 

 
3) Transformation: The aim of this stage is entering the Vector 
plasmid contain target DNA fragment (P40 gene) into competent 
cells of bacteria.  
This stage consists of: 

 
1.) 1.5 ml of competent cells of E. coli DH5 strain was poured into 
microtube and was centrifuged in high speed for a minute.  
2.) The supernatant was poured off and the cellular deposit 
dissolved in 300 l of TTS solution (even volume of T-solution A and 
T-solution B) and was put into the ice for 5 min.  
3.) Centrifuge in high speed for a minute. 
4.) The Supernatant was poured off and the cellular deposit 
dissolved in 120 l of TTS solution and was incubated into the ice for 
5 min.  
5.) 2.5 l of ligation product was poured into a microtube and was put 
into the ice for 2 min. 
6.) 50 l of suspension cells was added to this microtube (ligation 
product) and was put into the ice for 5 min. 
7.) In Sterile conditions, this cellular suspension was cultured on the 
LB-agar medium which contain Ampicillin (already was heated in 
incubator at 37°C).  
8.) Finally it was put in incubator at 37°C for 24 h. 
 

 
E) Making matrix plate for culturing and screening  

Ligation product was stored in -20°C till the time of consumption. 
 
2) Preparation of competent cells: The aim of this stage is 

preparation of competent bacteria of E. coli DH5 strain for 
entegrating plasmid vector. 
At first a colony of E. coli DH5 strain was cultured in 2 ml of 

solution Transform Aid
TM

 C-medium and then stored in incubator 
with shaking at 37°C for overnight.  

In two capped tubes, each of them was poured 1500  l from 

 
 
The aim of this stage is isolation and selection of bacteria which 
contains recombinant plasmid Vector. After growing of bacteria on 
LB-agar medium which contains Ampicillin, in this stage, matrix 
plate was made from these colonies. For this purpose, on the LB-
agar medium contains Ampicillin, after dividing the plates into cells 
and numbering the cells in sterile conditions, Separate colonies 
were made (from being grown colonies in previous stage) and then 
were put in incubator at 37°C for 24 h (Figure 3) . 



    
 
 
 
 
 
 
 
 
 
 
 

 

Figure 3. Matrix plate was made of Shiraz, Taleghan and Lorestan strains, respectively. 
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Figure 4. Negative control plasmid (Lane 7), inserted 
samples of P40 gene into PTZ57R Vector (Lanes: 2, 4, 5, 
6) and not being inserted samples (Lanes 1, 3). 

 

 

F) Assessment of recombinant single colonies by PCR 

(confirmation of P40 gene cloning) 
 
The aim of this stage is to confirm the insertion of plasmid vector 
which contains target DNA fragment (P40 gene) into competent 
bacteria. For this purpose, PCR was performed on being grown 
recombinant single colonies in matrix plate (which resulted from last 
stage).  

Material and methods for PCR in this stage for example, Primers 
and polymerase enzyme are the same with being performed PCR in 
stage C and matrix plate was used as DNA template. After 
electrophoresis of PCR product in gel agarose, 2% from those one 
getting sharp bands in 920 bp in gel agarose can be selected and 
their matrix were used for extraction of plasmid. 

 
 

 
incubated at 37°C with shaker about 4 - 5 h and then 500 l of 
chloramphenicol solution was added (to prevent the growing of 
bacteria and therefore plasmids amplified into bacteria) and this 
complex should be incubated at 37°C with shaker for overnight.  

The content of erlen meyer was transferred to two falcon tubes 

with volume of 50
CC

 and the rest stages with the following order 
was done: 
 
1.) Falcon tubes were centrifuged in 4000 rpm at 4°C for 15 min. 
2.) The deposit with 20

CC
 of STE solution dissolved well. 

3.) This complex was centrifuged in 4000 rpm at 4°C for 15 min. 
4.) The supernatant was removed and the deposit with 3

cc
 of 

(solution I) were mixed well and then 4
cc

 of (solution II) was added 
to them and was moved upside down slowly. Then they were 
incubated into ice for 10 min.  
5.) 3

CC
 of (solution III) was added and was incubated in laboratory 

temperature for 10 min. 
6.) Centrifuge in 4000 rpm at 4°C for 15 min.  
7.) The supernatant was filtered in the other tube and equal volume 
of it, Isopropanol was added and was put in laboratory temperature 
for 10 min.  
8.) Centrifuge in 5000 rpm at 4°C for 15 min. 
9.) The supernatant was removed and 1cc of ethanol 70° was 
added to its deposit and dissolved them and they were transferred 
to microtube.  
10.) Centrifuge in 5000 rpm at 4°C for 10 min. 
11.) The supernatant was removed and the deposit was dried at 
60°C. 
12.) The deposit was dissolved in 100 l of double distilled water 

(DDW). 

 
H) Electrophoresis of extracted plasmid for confirmation of 

cloning 
 
The extracted plasmid (containing P40 gene) was electrophoresis in 
gel agarose and control plasmid vector PTZ57R and without 
plasmid vector PTZ57R was used instead of marker. The samples 
that were inserted and the site of their bands were the same with 
control plasmid which were used for sequencing (Figure 4). 

 

 
G) Extraction of plasmid 
 
Extraction of plasmid was performed by large scale method (Sam-
brook et al., 2001) with a little change. The numbers that showed 
sharp bands in gel agarose, their matrix plate were selected and 
cultured in LB broth medium. At first in sterile conditions in tubes 

5
CC

 of LB broth medium with 5 l of Ampicillin solution (50 mg/ml) 
were added and stored in incubator at 37°C and shaken overnight.  

After a night, the content of tubes was darker which indicated the 
growing of bacteria. After that, tubes content were transferred to an 

erlen meyer with 500
CC

 volume and 100
CC

 of LB broth medium with 
100 l Ampicillin solution were into it already. This complex was 

  
RESULTS 
 
Two cloned samples from each strain by vector 
PTZ57R/T into competent cells (E. coli, DH5 strain) that 
had shown sharp bands in gel agarose were transferred 
to MWG Company from Germany for sequencing of P40 
gene. In comparative study of nucleotide sequence of 
P40 gene in isolated strains of M. agalactiae in Iran 

according to Meg Align program, the most homology 
were achieved between Shiraz strain with Losresten 
strain (99.7%) and the least homology were achieved be- 



 
 
 

 

tween Shiraz strain and Taleghan strain (74.6%). 
In comparative study of nucleotide sequence of P40 

gene of Shiraz, Taleghan and Lorestan strains with se-
quence of this gene in other strains presenting in gene 
bank with the use of BLAST program showed us the most 
homology (Identities 100%) of Lorestan strain with French 

strains 4258, 4021 and Spanish strain PG2 and the least 

homology (Identities 84%) was achieved with French 
strain 4212.  

The most homology (Identities 99% ) of Taleghan strain 
was achieved with French strains 4258 , 4021 and Spa-

nish strains PG 2 , 6968 , 5225 and Swiss strain 7375 
and Italian strain 9 and the least homology (Identities 
84%) was achieved with French strain 4212 .  

The most homology (Identities 99% ) of Shiraz strain 
was reported with French strains 4258 , 4021 and Spa-
nish strains PG2, 6968 , 5225 and Swiss strain 7375 and 
Italian strain 9 and the least homology (Identities 84% ) 
was shown with French strain 4212 . According to BLAST 
program , the most homology of three strains in Iran have 
been shown with French strains 4258 , 4021 and Spanish 
strain PG2 and the least homology (Identities 84%) was 
reported with French strain 4212. 

 

DISCUSSION 
 
For fast and specific detection and making sure of being 
M. agalactiae in isolated strains in Iran according to 
reference (Tola et al., 1997), related primers were used 
that were conformity with S. Tola et al. results but with 
regard to some reactive measures and regulation of PCR 
cycles program was a little bit different. 

This difference was distinct especially in annealing 
temperature which is an important factor in improvement 
of PCR that according to melting temperature of primers 
(Tm) the best result was achieved at 52°C.  

In the part related to confirmation of P40 gene in 
isolated strains in Iran, (according to Fleury et al., 2002) 
related primers were used and the presence of this gene 
was confirmed. The results that have been showed in 
recent study are conformity with B. Fleury et al. results 
but with regard to some reactive measures and PCR cy-
cles program are different that the best temperature for 
annealing (after successive tests) was achieved at 
61.5°C.  

After cloning of target gene for confirming of cloning, 
the usual method is plasmid extraction and excision of it 
with enzyme that this extraction by large scale method 
requires 2 - 3 stages of successive bacteria culture (each 
stage for 24 h) and then labor of extraction of plasmid 
should be done. While in comparison with this method, by 
PCR on grown separate colonies (directly by using the 
method in part of F), survey of presence of recombinant 
plasmid vector (containing target gene) is possible simply 
and definitely.  

Also by using this method after ligation, positive sepa-

rate colonies were studied. The results that are achieved 

 
 
 
 

 

of sequencing of P40 in isolated strains in Iran are con-

formity with the results of Fleury et al. (2002) (presence 
and specificity of this gene in M. agalactiae strains that 

have been studied). 
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